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' "audio A, " "audio B, " and "audio C" shown in the drawing, for example, 
may include different languages, such as English and Japanese, or voices 

of a male and a female. 
"SP A" and "SP B" shown in the drawing are still pictures displayed on t 
he same screen with moving pictures and, for example, may be used as sub 
titles of different languages. The sub-picture data can also be used as 
menus, which is more important usage of the sub-picture data.' That is, t 
he sub-picture data can be used as a menu picture of an interactive appl 
ication or a system menu. 

The management pack, having 2KB, stores information for managing the V0B 
Us. The management pack includes Highlight Information which controls di 
splaying of buttons in menu pictures and operations in menus. The Highli 
ght Information, with menu pictures of sub-picture data, achieves the in 
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teractive operations in units of VOBUs. 9 (fg 1 0ffl|^4~2 2ff) 

'Fig. 4B shows some VOBs which respectively have channels for audio data 

and sub-picture data. 

VOB #1 of the drawing includes three kinds of voices, four kinds of subt 

itles, and one kind of moving picture. In the drawing: 

moving picture data: video 1001, video 1002, ... 

English voice: audio A1001, audio A1002, ... 

Japanese voice: audio B1001, audio B1002, ... 

French voice: audio C1001, audio C1002, ... 

English subtitle: SP A1001, SP A1002, ... 

English subtitle (for people with hardness of hearing): SP B1001, SP BIO 
02, ... 

Japanese subtitle: SP C1001, SP C1002, ... 

Japanese subtitle (for people with hardness of hearing): SP D1001, SP Dl 
002, . . . 

VOB #1 is a part of a TV-on-air version and provides three languages for 

the voice and two languages for the subtitle. The subtitles for people 
with hardness of hearing provide descriptions of sounds, such as "somebo 
dy is knocking on the door" or "clatter of storm against the window-pane 

Similarly, VOB #2 is a part of a no-cut version and provides English for 
the voice and subtitle. VOB #2 may be a portion unique to the no-cut ve 
rsion. 

VOB #3 provides English and Japanese voices and subtitles as well as one 

kind of moving picture. VOB #3 may be a part of a theater version, the 
part having been cut and not included in the TV-on-air version. 
VOB #4 provides the same number of kinds of audio data and sub-picture d 
ata as VOB ffl. 

Each part of the drawing indicated as "video 1001," "audio A1001, " "audi 
o B1001" and the like includes a plurality of 2KB packs, "video 1001" is 
, for example, also recognized as a set of packs which make up one GOP. 
The reason each of such parts is divided into packs is that the size (2K 
B) of the pack is the same as that of the logical block (sector) which i 
s a minimum unit when data is read from the disc by the disc reproductio 
n apparatus. '(flO MM 4 9 ?T~fs 1 1 ffiSH 3 0 ft ) 

'Fig. 8 shows the data format of the management pack of Fig. 4A. The manag 
ement pack is comprised of a pack header, a system header, a PCI (Presen 
tation Control Information) packet, and a DSI (Data Search Information) 
packet. The PCI packet is comprised of a packet header and a data field. 
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The DSI packet is comprised of a packet header and a data field. The st 
ream IDs of the packet headers of the PCI packet and the DSI packet are 
both set to "1011 1111, indicating that the pack is private packet 2. T 
he sub-stream ID of the data field of the PCI packet is set to "0000 000 
0, " indicating that the packet is the PCI packet; the sub-stream ID of t 
he data field of the DSI packet is set to "0000 0001," indicating that t 
he packet is the DSI packet. 

The DSI packet stores information for managing the synchronisation of th 
e moving picture data with the audio data and information for achieving 
special reproductions such as forward and rewinding. These kinds of info 
rmation include a return destination address which is the starting posit 
ion of the VOBU that includes the first portion of the sub-picture data 
of a menu when the sub-picture data of the menu is recorded over a plura 
lity of VOBUs. The return destination address is used to resume a reprod 
uction of an application which has been stopped since the user pressed t 
he MENU key of the remote controller and the video manager jumped to the 
system menu to change the audio and sub-picture streams. ' (mi 2fflH3 

7tT~mi 3 mm em 

'Now, the Highlight Information is described in detail with reference to 

Fig, 9. Fig. 9 shows the system menu and some images of the title menu. 
Menu image M101 of the system menu displays three options (0 MOVIE A, 1 
MOVIE B, and 2 GAME). The Highlight Information corresponding to menu im 
age 101 includes control information which specifies the number of butto 
ns, the selection color and determination color for each button, the com 
mands to be executed when the buttons are determined, and the like. Othe 
r menu images, M102-M108 have the same construction as menu image M101. 

'(in mm 1 7 ~ 2 s ft) 

' If the user presses MENU key while the user watches the movie A TV on-a 
ir version, as shown in Fig. 30, the disc reproduction apparatus temporar 
ily stops reproducing the TV on-air version and starts reproducing the t 
itle menu. With the reproduction of the title menu, the background music 
for the title menu is reproduced, whatever the audio channel reproduced 
in the TV on-air version. This is defined in the audio CH table as show 
n in Fig. 29B (flowchart of Fig. 27). Also, with the reproduction of the t 
itle menu, the menu image is reproduced, whatever the sub-picture channe 
1 reproduced in the TV on-air version. This is defined in the SPCH table 
as shown in Fig. 29B (flowchart of Fig. 28). 
If the voice or subtitle is changed by the user operation in the title m 
enus the audio or sub-picture logical channel stored in register R8 or R 
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9 is updated. This is achieved by instruction "SetSTN" as the button com 
mand included in the management pack in VOB #5 (see Figs. 27 and 28). 
The disc reproduction apparatus resumes reproduction of movie A if MENU 
key is pressed during the reproduction of the title menu. Here, movie A 
is reproduced with the audio and sub-picture physical channels which cor 
respond to the audio and sub-picture logical channels stored in register 
s R8 and R9 (see Figs. 27 and 28). 

In this way, movie A is resumed with the audio and sub-picture physical 
channels which reflect the user operation on the logical channels in the 
title menu. If the user does not change the logical channels, movie A i 
s resiumed with the same physical channels as those before the pause. Thi 
s is possible since the audio and sub-picture logical channels are respe 
ctively stored in registers R8 and R9. 

As is apparent from the above description, it is possible for the presen 
t disc reproduction apparatus to properly reproduce the audio and sub-pi 
cture physical channels for each PGC when a plurality of PGCs with diffe 
rent numbers of audio and sub-picture logical channels are reproduced in 
sequence. '(|3 0 MB 2 6 ft^m 3 1 MM 7 ft) 

sp/fci 9^11^30 Hf+^jtt»jE»^*E$tL^«*^l 

wtTtttimm immomM&ktm-tz Tm$\mmi<D "The disc reprodu 

ction apparatus resumes reproduction of movie A if MENU key is pressed d 
uring the reproduction of the title menu. Here, movie A is reproduced wi 
th the audio and sub-picture physical channels which correspond to the a 
udio and sub-picture logical channels stored in registers R8 and R9 (see 
Figs. 27 and 28)." t (Df^m^h^X y TfB3lffl#J 1 W>WL<D%W (iff 1 K 

fazmmtrnm^ tmz^ ^(Dw^miw^ft^tixi^m^mm 

l^(7)^>tfU TfS^lffl^i] 1 t^<D^m<D "audio and sub-picture logical ch 
annels" fi "registers R8 and R9" MfBtft £ tlX V ^ &&XM& o X 1/ ^5 e 
U Tte3IJE0!l2tJ:f4, "video object set 80" £MH~5fS$c<t "playback c 
ontrol information 102" Sr'atf "control information 78" SrfES|!:"t"5^@iSS: 
<$t? "disk 10" *S|Ett$tL-C*3«9, TIE3l/B0iJ 1 UML(D%m(D "audio and sub 
-picture logical channels" 2 (W|^(-ffi^f*^fB^ LfcjfetUft 
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